;e3ezz{L}L}.6dTnzC09 SEP 2004 WO 00/32276 PCT/ US99/28071 GOLF CLUB W\OOD
HEAD W TH OPTI MUM AERODYNAM C STRUCTURE Fi el d of the invention Thd BERdMk
invention relates to the field of golf clubs, and in particular, to golf
cl ub wood h mmonly known as the No. 1 wood or driv | as the
Nos. 2, 3, 3@9§¥%2§, and even putters and other assorted ?%ﬁgﬁ%%g@é_
Specifically, this particular field of golf club head design utilizes
certain aerodynam c structural inprovenents by providing aerodynamc
gently curving indentations in the crown, sole and, space permtting toe
surfaces of a golf club wood head which result in performance enhancenent.

- 9 SEP 200 WO 00! 32Z76 PCT/ U599/ 28071 background of the Invention A
traditional golf club head is inherently wind resistant due to the nature
of its flat face on the | eading edge of the swing, and its sonewhat rounded
body. This results in a ' greatly reduced club head velocity during a golf

down swi ng. .. n r n I str es and
desi gns di scl [‘J‘p?‘.rr%h\ggﬁsmWW%bW&RQ%%ﬁﬁ%wE . S. Pat.
No. 4,900; 029 which discloses the use of a golf club head with a singul ar
forge top vertical air foil cavitfjeldehthedgydtionpatent, U.S. Patent No.

4, 065, 133) which discloses the use of an aerodynanic upper surface

contai ning a pl ur al Toe pegsent iaventan rglatrs e therfisid:ef goif slubreand|inpartigier 1q he

Gol dberg Portent U. S. Patent No. 3,99F, 170; which. discloses the use of a
plural ity gstf ghdrvipacheqds denremonly knayn astthe Ned wippsker dsiver epwélasaheNoa Fol f

cl ub wood head which are normal to the striking face and are used for the
pur pose of3,, stgd) tryd eveni pedtersrandtatieer desorted dubl heedst iSpacifidally, lilsis pantiokder fielhd t he
design patents. of Chrone, U S. Patent No. D326, 130 which shows the use of
a singl e |drggk clubHead eldsigo utjizeatotnin tdredypamicstrdetued Improcdmentsisyautovidihg,
Jansky U. S. Patent No. D94,549 which shows two opposing | ateral vshaped

gr ooves i nodrddynarmite gemtyeuefingindéntikidme ircthe arvavn) asle kigd, dpace gaarnittirtg thie.

D944, 550 whi ch shows the use of a single lateral v-shaped groove in the
under si de sugfbcdd of lauoiffuhettwosdlleddweidhoreslitUh Perféiaicnoé eMkancéent, 476 whi ch
shows the use of a single v-shaped forge along the front face of a club
head, none of the aforenentioned prior art disclosures tench an inproved
gol f club wood' head containing all of the features and advantages of the
present invention. in playing the gane of golf, it is not brute physical

power in golfer's swing that 2 - 9 SEP 200 \\\\\\\\\\\“\\\\\\\\\\\\\“\\\“\\\\\\\
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WD 00/ 32276 PCT/US99/28071 deternmines the ultimate distance a gol,f @g%@%is
capable of travelling It is the anmount of club head velocity a g§I§ r n
generate during awoawaewmt e down stroke of the golf sw ng. Ther af@irsoobhr
properly enbeddi ng curved surfaces into a golf club head body this .
increases air velocity around the golf club head body, especially into and
t hrough the vortices, .hence decreasing resistance and drag, thereby

i ncreasi ng the speed of the cl indkaroupg of thedpygrities t he bail, resulting in
increased flight distance traveled by the bail. 3 - 9 SEP 200. WD ,
00132276 . PCT/ Nseditiaea zp!f Sivbrivead isdhharensly windresistant duetoshenaute af itgéak i on
consists of the strategic |ocation of vortex generators or el ongated

i ndent at i orfsce on thideddingyedge ohthgaiinge brrbitsssaewhitrouhdedchasly. dhis réselttpinas ent
invention, in one preferred golf wood head enbodi nent, five vortex

gener at or’s grécRly reruaedub hetdresiaity Harrey cfolf devrgmtinig. cAlthoulge sltkre areonuneredse t op
or crown of the club head,, two in the toe portion of the club head, and the
last, or figbin 2iuBHead HPldteres GRNEEsRING Histissedamtteairloy aposich aothedindklt he sol e
or underside of the golf club head. These five vortex generators or

i ndent at i ongéi QU5 EPEERBI, 900,039 WhRh QEEIbS ShdliseasflaabifeAibshdat iithtd eingutdrf
club head. The two crown vortex generators begin at a point.just rear of

the striki ngrq%s\%fve%‘co‘ SRINRAVIE IR GYrddsRtdrt UbS NeRentas! 4068, B3 whisar dl y as

S
t hey exten d the back of the golf club head They.fol[ow the norma

bod t . . i

ot - Somiscibses 8 uke Ura Ebyndfife dober Sic Birk X LI P sHRABL Brble,
t th . t L WAE t h
pgi (r)r[]ej 32? q%gfe‘%\&c\ﬁé 935 P%é&g{enog{bee@%ff%‘t?s. Chi N2 3357 1) WhidAtRcREest he

Def or e or underside'voftek generator
begi t a int. just . the Dbadt K] f | ' ' e pf
'he ol 1 ci i ok HiEHEpatle Pl bing dohec e e Tire Y AR BERR
| depth altA IR PERGUAS RTINS AT ST RLEST PeR SR e ol b

face and body 'creates pressure on the air in front of t | ead] e or
front of t H@gigﬁng tg? aff"ﬁééﬂe%f‘e thgistrpkey cad fh?e‘leé'ﬁﬁtpf’?"?tggg}hlr?'}eybﬁ PF%%?ai r.
During the continuum of the down sw ng,, the pressure of the air jn,front
of the cl ubNpaRRé LI nhlek shaws tae wiei % asingls Iproey-snARSs! SRFIRAIPRS QFMH"E of

t he same disturbed and 4 = -9 SEP 200 WO 00/ 32276 PCT/ U699/2807 t pressured
air, forci ngcluhbead;the anskldSolaentite QR4RAT wich diows fiwelaprasig g v-and
around the toe and heel of the club head. As the air flow over the crown
begi ns it o pdmpedgropvastiethepmdersige of helubiheads andiansky 4.8 Pagent dtoa DG4, 550

i ndentations, the naturally occurring boundary |ayer of air is disrupted,
creating a which ehovarttle 15 of asingle Ieteral wrshoprrt graovanis thenendarsidefdf owlubrhesdpach of
the said vortex generators' at an accel erated speed, farting that '
accel er at edamd Dudduaind UIS. Patgnt Naj DI334Téewhige sieovattbe aseafc shglecshiapgd forge
faster noving air out of the aforenentioned rearward open termnal ends of
the cl.ub healdng fHa flor €diRlof batubthedlf ndre@hhe dfremeetidriedPriighah diclbsuescteostn.
vortex generators would normally produce forward and upward sift forces on
the club hegdihforidodbrHuLE Peadhbad icbARing dING tied fetfllr& dH ddRBntadest dfehglown

swi ng. The resultant” forward and upmard!%arces created by the crown vortex
generators, i L1 g to the counterbal anci ng and .other forces described
bel ow, ollgﬁﬁ?ﬁggnggﬂof.aerodynanics wherei n certain conponents' changi ng
or redirecting t

he, nat | air flow.direction ar able of , nr LNg
ol gni 11 cant | nordriatathetee anff Hig horsirnahaBil pERRTT R §oftr BN K
much. simlar to the nechani sm by which a curved wi ng produces 1lift-~ft.
In this case, however, the sole vortex generator positioned in the .
underside of the club head creates simlar but forward and downward force
~on the club head which counterbal ances the upward forces created by the
dual crown vortex generators. Thus, the dynamic stability of the dual crown
and singl e underside vortex generators, by offsetting the downward and
upward lift forces present on the golf club, head, focuses entirely on the
forward forces created by bath the crown and underside vortex generators,
resulting in ab : ‘




- 9'SEP 2004 WO 001 32276 PCT/ US99/ 28071 net increase in force upgn g@ ?olf
"head which is actually greater than that created by normal drag S g@

cl ub head duringw@eafsdate downswing. In addition to this effect, the dual
toe vortex generators.serve three distinct functional advantagEQ“H§”@“V‘
result of the accelerated air flow into and through these enbednents: 1)
additional- forward thrust; 2) pronotion of a truer flight plane during the

dOWN SWi NQdet@ffing theattRicd dlahtss gaMaNll & capatider tid»)ﬂmgalﬂds frewmiglint beclgtear  of
the golf club head which assist in pronmpting an inside out down swi ng

pl ane. ThepghPiefocity bigoé cdn@ehdrafeiMiing Wh tgouatd WbwaaseRY SRRk golf Swings cr-eat ed:
by the vortex generators in the crown, underside and toe, where space is

avarlable ve| d tpp@pgrrf ol o‘ﬂhgt&f%%tsu%éééhntb% garfera@rrrebeeaay ms ﬁa%aﬁgﬁunt

of club he roduced vy 0 gaffer of any skill Ievel. These

vortices cLedled ds ndftﬂéwgluglﬂ k4gh d&/é%{ge%mrmmd%sr gm%veﬁrcw Rkhok

occurri ng W n S|I stance "an g present the use OJT) m)re

Ctatic andoayHee rgg*?‘a%ca S RO ncfpeulBRBeR ke REDRRRH A Rrics:
gener at { ont o4 Bt R %‘e%ﬁ%éﬁ%ﬁgiﬁw e eﬁ%ﬁra iﬁaéﬂ'yeéfﬂutat“reﬁ%&nt h

swing, ultimately resultrng in a neasurabl e inprovenent of the. overal

di stance a gaff bail will travel. An additional benefit of the nultiple
vortex driver is that it .provides a self-correcting nmechanismfor off
center ball strikes. By the strategic |location. of the vortex generators in
the crown, underside and toe, the displace weight is naturally
redistributed toward the toe and heel of the club, with a greeter anmount of
weight falling in the vicinity of the toe. The 6 9 SEP 2004 WO 00/ 32276
PCT/ US99/ 28071 -heel area, on the other hand, is adopted for attachnent to.
0 shaft which transmits the driving power during a down sw ng. Because the
gaff club head is heavier in the area of the toe, it is better bal anced
during a swing, when the heel portion is transmtting the main driving
force of the swing. Thus, the present invention results in d nore bal anced.
stri ke of :



the'ball due to a balanced wei ght and power distribution systemthat can
"measurably narrow the shot dispersion. pattern and markedly i nprdv8EBvasal |
accuracy, especially when this feature is conbined with the aerodynam ¢ net
forward thrust algQesheated by the quintuple vortex generator s'g@thi S
preferred enbodi rent as well as the nodified enbodi ments descrF BB,
It is inportant to note that it would be very inadvisable to position a
vortex generator into the heel or anywhere adjacent to the shaft nounting
area at the hoses to the sol e gurhfenffehe bivetticsd the club head wood,
especially on standard or md-sized golf club wood heads. The decrease in
material in this potfd gasddt ilérionlcdbsifieartne atdtehic asitor dfactbudeneetats bo
shatter upon inpact at or around the heel area. Conversely, it may be
possi bl e t Il T chithdad! etHearke 6f tha presaito wood head,
as a junboeqc\%@%gédﬁgg%tﬁlgygwa@gbgwiﬁﬁlt structural supportp‘ t o accommodat e
the. resultant. decr j I inal ' etaluS erftk@6rs aFdldsdtedi Nt s
on smal | erin eé‘%fa%dﬁo??%?%ﬁéé%d{ag?%gaggﬁQ@F%mﬁrgéds, gaﬁ as the No. 5, No. 7

and No. 9 f%@@@%gﬁ% aoGib ﬁ%@{éﬁélﬁﬁﬁ?fagld?ﬁwvvnadflt% sils Raad, nosth el £ cl ub

wood heads® 2T s np e vortex generator system

nd toe. 198 PeteraE i o agbys e g B BB R ekl el T 06 ©

, the t te) t | T i ' .t h
o bwn andl BrseBragRe paie ohgrderid T P hERGT SR b8 Grltor By €

paral l el and proportionate vortex generator, enbednents in.the.c wth a

si ngl e vor inggntgienscat fﬁprqswﬁgﬁgﬁﬁg?%%s'f’ﬂs ?rheé"%egfnéf‘tsg&°\7$%%a(/‘ggbsQ?J#me

" necessary repositioning elimnate potential stypuctural weaknesses at or

about | i ni tweticrgen Forexgeneratams begin gig pejpdyst '?%Qf FrHsngfAeh wQeceqsa%s %@%&9
forward force focus, aerodynam c and physi cal -advantages. as the first

preferred mwxbidi nedtonddioes duwardlyeasahey. ﬁwcgémﬁ,b%|°ﬁ"§|9é>*ﬂfbfbﬂé%9d-

generator systens, or nultiple indentation enbednents may be strategically

posi t i oned Thky follew treotormbl biodp contpurafaie elul heddaclds typ tenwrigk 8ARETONH e, t oe,

and possi bly even the heel, where junbo size heads. ollow for structural

i ntegrity, bpgint dbaigt sindwhat closer tp thetlendingeedge priace nennd prigns rarpllebtthef it s.

Wil e the optimum aerodynom ¢ and physi cal advantages -of the present

i nventi on gRY ch&théabiverdale ndaeof thp plubdeat todwiditermihatdiabthegioiit justt eel club

heads, conposite graphite club heads, and |ight weight .al um nuntitani um

al | oy cl ubyhgasisore althe@inglhioibrandesidevdrtdxygenaraior bedles dtra pdit justréetof fHeace
today, the preferred nmaterial for the present invention would consist of a

sol d body %gm%ﬁmg?&c%rﬁfa_d%%u' £bf theZoh QB hebd B H1dFes bewamBUNeagerak
consi derabl e density. It.is a basic l'aw of physics that solid body

const r uct i QuS.HehAbatid G Qb RIS NIl A hkhEdFeretientiHEaVoRE Ybriefutéra@id hol | ow

bodi ed equivalent structures. It is this physical principal which would

It in i f thi [ f ball wh it t k with
{ﬁzugol:‘.n %oﬁg&%n@tgég egg}ég\ggl‘iériﬁgé .h}cw)erei (ra]. gic-)n on'Zl prefgprled I(-:-rsmzdlrﬁgntw of
the present '“Vﬁgtﬂégﬁf, a%@%ﬁg%rgﬂ%gvbkéié%ﬁﬁgcwg%cera%ﬁ'béh%gfeﬁi&hré’ésdrb 9Athe

wei ght, high st 'S conbl ne e energy
absorbing paotential, pf ogryli.cs /32276, - 9 ,SEP: 200 P 9/28071
copol yners %V”S'PBW‘C&B?\&“ '"é(?fj??:lmbfé‘%/i%%ggﬁcﬁ P heﬂf’évﬁc rdz'_sr?lo*l"* agg%&% rely
thereinto an outer nmetal shell. O course, it is, possible to make t%@ '
present i nvaeRitpef the gin 8‘4‘"5%?%9%“%’685%@%5’51"9 e ATeHAE kNt IndmRDt
hi gh capacity to quickly store and rel ease potential energy,.éﬁut |a§ %ﬁs
been not i ceef théiglub faneyrohverts the Betirstokilbyntg dxnemicstebility of the seee sistyraed oY% ch
is not only unattracti~ve to the golf club owner, but nmay result in o

i mbal ance and i nproper performance with repeated scratching on Bond based
driving ranges and golf courses, as well as natural inpedinments such as
rocks, tree.stunps, etc., renmoving material fromthe golf club head,
conpounded by the cleaning process to renove such scratches, nicks and chip
marks.” Thus, it is highly desirable, in one preferred enbodi nment -of the
present invention, to create an acrylic .or other copolyneric, resinous
insert which is directly and easily nolded into the interior of a steel or

alurninumtitaniumalloy shell resulting in*a superior .golf club head with
superior performance and scratch resistance. 9



- 9'SEP 2004 WD 00/32276 PCT/ US99/28071 (bjects of the Invention I?Bgﬁp Z'Bm
is a primary object of the present invention to provide a golf cl a
desi-gn which effectively and harnoni ously harnesses the naturally occurring
aerodynam c force®oossat ed during a golf club down swing. It i; f}Hf ur L her
primary object of the present invention to provide such a golf I Hy? 2t
desi gn without sacrificing the visually classic oppearance, 'at address and
t hroughout the golf swing, which is nost w dely accepted by generations of

gol fers of jail, kit ForkiBY Shé air 1 fidwbovar fHelckdWaT ortbp, TTdEr 1ARjsE16 bndBroURé thar esent
Invention £o provide a fultiple vortex generator golf club head system

whi ch 1 esuHeSo(Tidmegl Hehe LI Wabd Ohs AdirdroRRkr the EAndRERE 8 Séks Burtig an
arcuate go own swing that 1s capable of producing greater flight of the
ball. it is yet f I IR et : rhiVSRlAiRg bbéhdaRy OVvi de
a mul tiple® g ?%gﬂéééﬁgbrféﬁw%%pﬁ%ﬁg %ggghi&ggrgé?ﬁ%hwéoncen?jrat es?p{ he

greater wel g{cg%fg \}é %g—u?% I cr}égt?r}% o« Qﬁ@fontr_\m'é d \%%F?rfn th@d&iréd4Re o rﬁ&k’kr}f{: nigsi n

a nore acc ess sensitive™to o center strikes.

yet another prinary ,object of the present inventi by V] k., Cl ub
wood head m&#@ﬁgﬁgvﬁwnﬁ@%ﬁ ﬁfm%cFEIS%eidsstDF%\ag?&&186%%@ ?!éye?egﬂtra?ngﬁggw

i ndentations present i.n the crown, sole,and space perm tiing, toe portion
of the gol ﬁhremlbsqm)mfeﬁ@aaefm‘a?\%?ﬁ@wh? ﬁzﬁﬁf‘wﬁ‘@ '\ﬁ“ﬁ@gﬁhﬁdeht ations act

as an airfoil does, creating net |lift.and thrust on body of, t gol f
club wood ieégementiongd "%%‘t’“’érﬂ??ﬁé?m‘mqs ﬁ%ﬁ{;f‘qmﬁ ‘g@:{ head. tL'hI‘i‘E%Fgégﬁg °i"2@gnt i'on
to utilize a golf club head body which is conposed of acrylic or, other

sui tabl e cdpolyndthrovat this tive craxeisrtex genesgter weyldrrmally produseforyarsAndo

- 00/ 3227G . ' .

upward lift forces on the club head throughout the duration of the arcuate motion of the

4

down 's»;fing.

The resultant forward and upward forces created by the crown vortex generators, in
ﬁddiﬂon to the counterbalancing and other forces described below, follow the Iaw§ of
aerodynamics wherein certain components ;honging or redirecting tﬁe.namrul air flow

- direction are capable of producing siQniﬁcont increases in force on any moviﬁg body | |
passing thrc:;ugh air, much similar to the mechanism by which a curved v«)in_g produ';:.es lift.

In this case, however, the sole vortex genérator positioned in the underside of the
club head creates similar but fon&ard and downward force on the clz;sb‘head which
counterbalances the upward forces created by the dual crown vortex generators. Thus, the
dynamic stabllity of the dual .crow'n and single underside vortex generators, by offsetting the

* downward oﬁd upward I'n“t fqrcgs present on the golf club 'h,eq'd, focuses e.nﬂrelyvon the

farward forces created by bath the crown and underside vortex generators, resuiting in a



~PCT/ US99/ 28071 and quickly rel easing high I evels of potential energy during
the striking of a golf ball creating a greater inpact on the bal+ 9wbth Hss
swi ng power and._ speed. (t is yet another primary object of the present

i nvention to utiMCA%%%Golf club wood head with an acrylic or p&ﬂﬁgw 8071
suitabl e copolyneric solid body interior with an outer |layer or s elfz .
conprised of steel or alum numtitaniumalloy which provides superior
durability and wear and scratch resistance durjng repeated use by a golfer.
It is yet netdodreasepn foresypasgpeaet Bec ‘M’égbkségfé'ﬂ’h’ fﬁ%ﬁ?%ﬁ"%'eat‘*?’ﬁyze a gol f
club head body having enbedrnents or vortex generators in the sole, crown
and. toe, spmm:édpverqﬁq9¢iﬁ§}'ybhm4:¢1-'fln§qm%*%??%’él"y‘gof titanium steel or

ot her high tech netal or graphite alloy for durability and strength. These
and ot her obj ecihsdditidn saithiseftege theodud tre vprexaareraters &g Hreediinte readi |y
derived fromthe follow ng detailed description of the draw ngs taken in,
conj unct i oRunskibiul bbenemes ap amssuh gf theaskelersted mirdlomt inteendithrougihinestioul d be
considered as within the overall scope of the invention. 11 WO 00r 32276
Brief DescClhibkiiMentef 1)iddditibravibmged thndt, IEBradian BET tusHigrgtone dorigathe 1 is a
toe or front elevation of a No, t wood or driver golf club wood head with
tWo VOrt ex JgeRewRGOESd Bgietd! ered dway from themepmidttowarddiie teheofdbe goléFlub wood
head. whi ch conprises a first preferred enbodi nent of the present invention.

Figure 2 i $,08d Which cSdisith Blometihg @A insidawut 8wt dvang plasé. preferred enbodi ment
of the present '
. Therefore, during a golf down swing, the cerodynamic forces created by the vortex
generators in the-cr«:;wn, underside and toe, whére spdce is cvuil.oble,, create a net forward
thrust whi;:h is proportional to the amount of club head velocity produced by a .goh‘er of any .
skill level.l These vortfces create a ‘net forward thrust sufficient to overcome naturally
occuﬁng wind resistance and induced drag present during the use of more conveﬁtionally
shaped golf clﬁb heads. By harmoniously hcmessing the static and dynémic stability of alr
'flc;w drouﬁd, into cna through the vortex generators, optimum aerodynamic ddvcntage is
achieved through the generation of greater golf club héqd veldc'rty duriqg-cny»orcuate
down swing, ultimqtely resu.t'tin‘g in @ measurable improvement of the overall distance a golf
ball will travel.
An add‘:tional. be,'nef'rt of the mufti‘ple vortex driver Is that it provides a setf-c’orrec'ting
mecﬁanism for off center ball s’trike;. By the strategic location of the vortex generators in

the crown, underside and toe, the displace welght is naturally redistributed toward the toe

and heel of the 'club, with qgrea':ter amount of welght falling In the vicinity of the toe. _The



_invention. " Fi gure 3 is a crown plan view of the first preferred epbodi E@pt
of the present invention showi ng two vortex generators positi,one"dgiﬁpt

crown of the gol fwelobezyeood head body. Figure 4 is an underside
plan view of the first preferred enbodi nent of the present inve%‘[ollr’%ﬁ%éqwn
showi ng the fifth vortex generator. Figure 5 I's a perspective view of the
first preferred enbodi nent of the present invention showing its aerodynamc

features dur%algur@a, AQRe SthePKand is HbBted fdrattchmaito 8 sk hieR trahsrhksané i r st
preferred enbodi nent of the present invention showing its aerodynanic

features durdiriOig? 2?9%%}\;% RUowhistHHE BhchiRe RnPGIHSMRALAdaUGs NdWr Rfthk Bfea of

sinplified ;pre odi nent of the present invention adapted to

fai rway-si zed, andg arp By Saiciced éU#ﬁAg{‘ﬁgmgg,f%e%'tthm ?gr?ioﬁ RIfdrSfAtd PRSmain

Figure 8 is a pefspective view 0 i -vortex preferred. enmbodl nent of

e D S enl e PO RG] Thy L eihs plaftn s Rlg MBIk EAGHL 5

configurati rNg Structural weakness about Timted toe area

surfaces, ye royidin he I, nt ity of the,forward force focus jnpherent
Lo the pr esdne brfisiertheioncas WeBRand adiss byl tn Reiroddebdubly K gur e
9 is a center cross section fromshaft to iﬂe of a m%{ al shel | em?!odi nent
of the presdiroNtbesiqtSiPERBNPAGEA NG Srarkedly MADXE PafFlt HCH LY RIR YHRERt or
exterior for durability. Figure 10 is a center cross section from-striking
surface to rfbﬁlfecﬁwe"%Wbﬁﬁdg'f"““s"l‘?élﬂf“@ﬁ%m RETPGF B'F%§@Hiedi§¥nb?lt i on

showi ng an acrylic solid body interior within a netal shell o, exterior for
dur abi | ity. quintuple vortex generators of this preferred embodiment as well as the modified -

embodiments described below.

" . Itis important to note that it would be very inadvisable to position a vortex generdfor
into the heel or anywhere adjacent to the shaft mounting area at the hosel to the sole on
the heel side of the club head wcod, especially on standard or mid-sized golf club wood
heads. The decrease in material in this portion of the club head could ‘cause the club he‘aﬂ
to shatter upon impact at or around the heel area. Conversely, it may be ﬁossible to
position a vortex generator into the heel of a jumbo wood head, as a jumbo wood head
may have sufficient structural support to accommodate the fesuitant decrease in mcrte_ricl |
presenf. | | |

Becaﬁ_se of size constraints on smaller headed, Ahlg'hér lofted‘goff club heads, suchl
as the No. S, No. 7 and No. 9"fairway woods, such smaller, more naturally streamlined golf
club wood heads may reqUivre a simplified multiple vortex-ge_nerﬁtor system: either a single |

vortex gene?otor indentation ,em_beddéd into the crown, sole and toe, toe surface



~Figure 1 1 is an exploded view of another preferred enbodi nent depi.cting
the solid body acrylic interior conpletely filling the entire corgegpp shdie
| i ght wei ght net alwagbd@wsshel |, yet providing for the continuange ? t he
vortice enbedment depth. Figure 12 is a front perspective view §f 42228071
preferred enbodi nent of the present invention with a single crown vortex
generator and two sole generators. Figure 13 is a bottom plan view of a
preferred esdamtingdr, thé tdehortpt gereiitod reld depesitivined pepsitingately ¢ thercravat t ex
generator end two sole generators. Figure 14 is a bottomplan view of a
preferred eghpshisarRs i gd@uPRaRIOREH twd\saHillar, GEsentiblfy pardiieiNglderegcPidharor t ex
generator arid two sole.generators showing air flow past the underside or

sol e of the,QRkfefdrtir ¥RBEHHGRIN thé BlaWR Wi d shnghe JPiRx BéritRat¥i iAMerbtich in the
preferred enbodinent of the present invention with a single.crown vortex

generator- RSk, ORNEIREQLS rShRibAIEg BlichinktePbtdrBiailstrliB@rdl QBalHesdes @yn  Of
the golf club'wood. head. Figure’l b is an end view of a smaller fairway

Sole of T ai Py b AR SR WO hifbees AN FNind oYl RrubRagReomn SN

sol e of faifrway.woo ( not ate toe vortices.
S 200 0 £ B SRS L . AT AR
IR TR RS TR
17. Figure r]f\o$ Eg Vs\l{%of S%Lgllyglogn?oryg%jﬁthegc%h of the actuatable surfaces of the crown, sole,

toe, and possibly even the heel, where jumbo size heads allow for structural integrity,

providing similar or greater aeroa_ynamic and physical benefits. -

* While the optimum cerOAynamic-cnd physical advantages of the present invetnion

may be achieved when applied to hOIlO;AI bodied shell steel club heads, compos&e graphite

club heads, and light weight aluminum/tifu_nium alloy club heads, all of which are

commenly available in the market place today, the preferi'ed material for the present

invention. would consist of a sold Eody constr_u&ibn of heavier resinous or polymeric

compounds of considerable density. " It'is a basic law of bhysig:s th‘dt‘so'lld body

constructions retain greater potential énergy -cor'npcred. with their hollow bodied equivalent

structures. .It i;s this physical princiéol wbich would result |n a more explosive release of the -

golf ball when it is struck with the golf club wood head described hefein. In one prgferred

embodiment of the present invention, the durability and wear resistance of a light weight,

_high strength, metat alloy shell is combined witht he energy cbsorbing potential of acrylics



50 in elevational end view detailing the |ocation of the vortex generators
"13 and 14 cis follows: overall lengths are 2.050 inches; overal_lg ‘@E tig are
0.10 inches; heiyghg2is¢t 0€ 16 from underside 26 to crestline 30 '/1% .
inches. Figure 2 shows an el evational view of the gaff club wood hesg”
wherein striking face 17 is shown in full view Vortex generators or

i ndentations 13 and 7 4 are now shown in side view along toe 16. A

preferabl e d Is @0 isPRidirsy @Solitl Bolp¥polyMéeinteribr meRigt lnfirelyithéreieto drbouter heel
18 is 4. 175;@#%2&%4;?&98“16;% de 26 Igngt h is 3.350 inches;. overall height

from under si t 8¢ ES AN 13900saBR %o hakd tHRQrdsBRIVASENtiSH Frold digadraieenddechei ght
from under s'?%gl s% “'t%fcr est'li n%°s30 is 1.40 ?Dnches. Figure 3 illustrates a

top plan vi,g&(eﬁg;q d&e},q%ﬁhagdﬁbe%ggzﬁ%@ﬂé&ﬁb&&\&;m/ &bRVMNd ¥leddathoteneitineneay! eX

generators ntations 12. A preferable dinmensioning is as

fol | ows: over al}%‘éggéég&icggt%%ggtﬂce% HEDLPolfih QLG dHRERADSHicR® it Of

shaft rmunt*i"‘ﬁ& 0 the apex of toe . 175 inches; overall wdth

from back 20 of golf C@?@&%&%ﬁ%"@‘vﬁ‘?gguft'90%139‘*4 RALLRGNEAGK Bfpropek I | Ki NG

face 17. i sody At each Crown vortex generator or

indentation 11 and 12 at the,crownline 19, (there | ' [
appr oxi mat epsjfornangeaHiheiePartey) F%W%Qg 87 sy !?0(5%[{1%6&%%35#;%{&5\),&%FES'(Sr.g 975
inches, flaring rearwardly toward back 20 to open term nal ° sl

9 SEP 2004 Wﬂmq&wwmmé%mosw)cb8?)?ftitu*'ﬁ‘aF‘&mﬂgsﬁﬁ%mfse”}f‘%‘gt'{“g?ﬁg"gf‘éﬁ‘ t\?%ew of
the golf club wood head 50 illustrating the underside 2 aﬁrg depi.c%iagg,
again, the goletled heatl, comaeursied by EhadrGLRTaIsHIP BROYMTHESEL SIS
generator or indentation 15 in underside 26, as well as its. general

" rel ati onshi phip endrise Thostitls highivedesitable, by onerpefared eRodmenkafiths g" 4%t t om of
toe 16. A preferred relative dinmensioning is as follows: overall |ength of
the under si gRertfonpto dedte amdcyliGosBhérmopaigmerichesinpey sest whik idgeyande 26
fromthe | eading edge of striking face 17 to the outernost edge of open
terninal  endagdy oRiediistband intdrichot disteel or atainiruoutitaoiom olley shefl esuting ifches;

wi dt h of underside vortex generator or indentation 7 6 at the crown apex:
poi nt 32, og,ddier ut®hedd WitMsupesorglrfgaidnce busaratol résistahc80 i s 1. 25' 0
inches, and-the depth of vortex generator or indentation 15 at the sane
crown apex point 32 is 0.225 inches; the.leading edge or crestline 30 of
striking face 17 to the crown apex point 32' is approximately 1.00 inches.

0

Figures 1 through 4 illustrate the preferred | ocations, depths; and
di mensions of the five vortex generators or indentations as incorporated
into one preferred configuration of the present invention,. in this case a

No. 1 wood or driver and such a configuration is especially preferred when
the golf club wood head is constructed in solid body formw th a resinous
conpound such as acrylics, or acrylic based polyners. These di nensions,
depths, and | ocotions.of the vortex generators nmay vary; nonethel ess the
inventive concept disclosed herein may be adapted to holl ow bodi ed designs
such as steel, conposite graphite, |ightweight alum num alloys, as.well as
to other recently discovered and/or applied space age naterials. Mnute
shrinkage occurring. 'during the manufacturing process should not be a
desi gn problem even when nolds ore nade to the di nensions given herein.
The 15 WD 001 32276 - 9 SEP 2004 PCT/ US99/ 28071



_present invention may be even adapted to snaller, nore streanlined, higher
| ofted fairvvay and or "trouble woods" such as the Nos. 7 and 9~ ¢ GEP 2004
exanpl e, where space constraints dictate nodification of the multiple _
vortex generator sy¥®#22%i gure 5 shows a perspective view of gol ETﬁJS%m
wood head 50 showing all the primary el enents of the crown 19 and toe X
containing vortex generators 11, 12, 13 and 14 along the outer perineter of
the golf club wood head 50. Figure iIIL#sFrg;tes t he har noni ous har nessi ng
of the aerodynanic forces acting 09?’&6?@6 [AHVERRARD head 50 during a down
swing. Fromthe top of_ anarcuate down swing of a gaff club wood head 50,
the striking face 17 ofhugot B arimenneliert REHE Pesertivyaniomiogseyides golf club
(schematically indicated) on the stability of static air 24, directing the
upper flow ofeed desinn whigh eifectivgly arud harmeniocrgy\beraesses theneturadly peering ound t oe
16, and the lower flow of air 23 properly around the golf club wood head
50.. As t he upgmedyrfdryefaréesaireated diringi gelft autpdaye swing. t he two crown vortex
generators 1 | and 12, a vacuumis created. The upper flow of air 21 is
drawn i nto crown kard fexthgeprémary objsctarf thetesehbinveantion 1d pravide dizhlygdifahey .
vacuum causing the flow of upper air 21 to nove at a faster rate of speed’
than the cl uhetbdetignavithaut sabirifieing thetviseallyadmtie bpdeaehrite) dtloddtesidinditAfougheut
term nal ends 28 of the crown vortex generators or indentations 1 i and 12

at the rear e gHif sUd, whidhis mdwiba@dcci&edEggem@twnsbfigotfémdfansxgmeélat or or

indentation 15 draws the lower flow of air i nto undersi de vortex

generator or i ndegisa fupthedSrirRary obR& 11 praseremviition 86 681188 ahdid\orfak 1O a
speed greater than that of club head wood head 50 and then forces the | ower

“flew of air WEh N\ " : _ 9
Lep 2004 0 Sa18Y5r hOERRRRAA L3 ‘5‘2%‘?%? 70 PGP of QfieAEl1EEe Yinergred’)

d 18un e w i bfer Vodhe
Vortex gener SiLolER NS dok oK Aot P bR RRLER pefec GALAFR bALD O
ter m nal €nds 34 iedfBhed inds B WA BRG] Aol PURBIARRS 13

and 14, additional pressure’is c € area ends
34 and 36. Those additional lateral,.forces further aid th ance of  the
Forvard for cagrerar ot bR Rcad BRRALOL SR B e BE it WiidFr SRR Rk "
forward forces ¢reated al. ‘the shaft ,nounting area .29 and heel 18 areas
dur | no.t he. GBS BERRAR 58 G W ST PG 117 e Syt PelfgHces apens et
phenonena is esgeci,al |y effective when used in conbination with' the

accel erated SEFeFSRS: 21, 22 and 23 drawn into vortex generators or
indentations 1 1, 12, 1 ~ 14 and 15 which ore sufficient enough to produce
a net forward thriityeypratherprimpsnokied af thesresentieentioritarrarides B&ﬁdub meogol f
cl ub wood. head 50 body. It should be noted that upper flow of air 21,
central fl owhed which7gs xertex gsnermatars eppsisiing0figently cundngiintergatinnk prasemtvin the i n
nature, much |ike the configuration of gently curing air that passes over

t he gently cerowngple and spase pefmittingatoepodive ofitheggolffdublwec telal evhbmircthesd e a
net Iift -and thrust when properly angled. In a similar nmanner, these air
flow st reamns gahtynyntideindetatiorkSict dsoen difoibdicks crektingi rdelifo and thindt 86 thed sodynt | y
curving and create net lift and thrust. on golf club wood head 50 to produce
a faster sw kige Galcdiuth Wabd RedtR! f er needs nuch less effort to strike the ball
than ever before. Figure 7 and 8 illustrate the preferred | ocations of the

vor tex gener al of Sy Bfyek BARALA I oBiScr ot Y GkeA rkiBh o AL B L@PBLL eSS ©f 1 ed

configurations of the present | tionin, 1ts sinpli pression to

acconmodat & {8} Whikh i UdHilsad 8 dffle ofBHerRiitEble copolymer which is capable of storing

10



17 ° WO 00132276 - 9 S E P 2004 PCT/ US99/ 28071 wei ght distri butigla SEP 200
advant ages, the substance of the present invention, are essential 'y 4
mai nt ai ned, ther %Y R nati ng potential structural weakness agcHusosBeH
limted toe area surfaces. Wiile substantially simlar) the depth, .
di rension, and location of the vortex generators or indentations in this

art may vary according to the. rodynam,c response, preferred. EFigure 7
shows a . per Spegtif é"e\ﬁ"é‘ﬁﬂﬁ)‘fggé%’%? °£P?vf5”\'/%883'ﬁé§ '”ﬂthFtI"[ﬁ'ngg?ﬁﬁglbgﬂe
primary el ements of the crown 6%1, t(ﬂe,gﬁ, and sol e or, underside 75

cont ai ni ng veMeetna g arroteaimRast 81 thedsll uith less swingpgwarendsPBedded within the
outer perinmeter of the golf club wood head 60. Also shown is cyestlin

70, . stri ki ng facet &wet enpthes pemary pbigct vﬁtbﬁPéesg\tswsmgorampé'}'@e?ﬁ?‘{/@uvwe of
golf club wood head 80 illustrating the primary el enents of the crown 89,
sol e or uhdehedidiwittdgn aemiis qmﬂ@xw@%é cepaliipieds silid fpay interiegwith prpwies layerorae
area surface, wherein consequently vortex generators or indentations 81,
82, and 85 askellawhedisetifisteebortdhemionmititortomantidy Witk prvidensiedordiuradlitapod g
the outer perimeter of golf club wood head 80..Al so shown is crestline 90, °
stri ki ng face/eaBdnd sndcts fesifttin@duringirepectedusabgd a@offerl | ow t he sane | aws or
aerodynam cs as expressed in Figure 6 of the present invention, the

har moni ous har nesiisngt afotieepatyrasthject biathe peesatttinvegtigrowi dtilived golbalub thehd a
designed golf club during an accurate golf downsw ng. Yet another preferred
enbodi ment | $0819dWhd émiddenentSor dortdk ghhershiRs Rithe Sol§ Ardvweh Eriitpepaplayé permitting,
interior, which is particularly adept at quickly staring and rel easing
potential engygy idHddBentfelgof fitaRiah, stabifdrlether h?hqwmh&@ﬂoﬁ/sgé&ﬁhhfe@oy for
“durability and scratch resistance of netal an 8 -9 P 2004

durability and strength. " . :

' These and other objects and advantages of the present invention can be readily
derived from the fol(owing detailed description of the drawings taken in conjunction with
the accompanying drawings ‘present herein ‘and should be considered as within the overall

scope of the invention.

11



WD 00137776 PCT/ US99/ 28071 rnetal alloys. Figure 9 shows a center .cross
section of golf club wood head 3d0 which extends from shaft nmountingrargs
329 to toe 316. GwOnoakeb wood head 300 is a two piece constrUGdOikeongan
consisting of shell or netal exterior 352 and solid body acrylic interior
354. In this particular configuration, two vortex generators are

i npl enented in crown 319, crown vortex generators 311 and 312. In the sole
or underside 326, there is infrefBeseiptioniof thefdrowingsr si de vort ex generator
3I5. Figure 10 shows back or rear 326 of golf club wood head 340, as well
as crestline 330Figsterl kiartge bafmnt Blevationdf atNd. Jrwdedror driven gpif glubsvacH deahen
termnal end 328 of underside vortex ,generator 315. Figure 11 illustrates
t he const r ugith eso adrtes ehdrators pusitianeddr thes foe PoBiBA ofttiee!fictibovadd head avhight h
crown vortex generator openings 361 and 362 in crown 319, as well as

under si de' vedrhgriseg6 ARt plefiirred Retbiodignedb of the pesed inventiorder si de or rear 316.

Al so provided in shell or rnetal exterior 352 is a striking face opening
367. Golf club vmgsle n8ad 180 dlevaticrnview BibB Fiisppraferiet efrtbodintenantthi presemvi ded
wi th heel 318 and back or rear 320. It is anticipated that shell or netal
exterior 35%\;{;&3&@0‘3 froma high strength netal . alloy such as a. steel,
titaniumor alumnum Al oy or a graphite conpound. The acrylic. insert 352

thus conpletely gildhs E'Ercjv)f?\t;f[?fﬁ@éw of tha lark bre%rreﬂ%ﬁ@odﬁ%@n@ﬁf Pk padzdnt yet

accombdat es t he Openi ngs o e vortex.generating means as shown in Figure

12{ The asscublu af LAE 08L&l tRFbARHadb Pl Bl hlns iRl i ogiiitss a5

follows. First, exterior ‘snaps into one side of a

| ar ge quui_g &P{g air cooled nold which is cut specifically to acconmopdate
“the shell of°fetal exterior 352. Then both sides 19 WO 00/32276 - 9 SEP
2004 PCT/ U899/ 28071 of, the nol.d wi,ll, clagse nechani.call c _

encapsul at i ng - shEByress ﬂ%?ﬁgg@% %'rt?o&""é@%v'ﬁ\?’f’g eﬁ@ﬁ#‘gmga e o?i?}rﬁ% &
interior. of the nold opens, either t he open face, or nore preferably, of

one of the R presenyisvertionisheviRd MR TBPERFREY® ™ i s through this gore that
Figure 5 Is-a perspective view of the first preferred embodiment of the present

invenﬂén showing its aerodynamic features during a down swing.
Figure 6 Is a front elevation of the first prefgrred embodimenf of the present
invention showing fts aerodynafnic features dgring.a down swing.
Figure7 is a perspéctive view of fhe sirﬁpﬁﬁed preferred embodirﬁent éf the present
invention adapted to falrway-sized and/or rﬁore streamlined golf cluB head configurations. -
Fjguré 81s a pérspectivé view of the tri-vortex preferred embodiment of the present
' invention adapted to fairway sized and/or more stréom‘lined' configurations eliminating
structural wéakneés_ at or about limited toe area surfaces, yet providing the iﬁtegr‘rty of the

forward force focus inherent to the present invention.

12



~molten. acrylic is shot into the shell or nmetal exterior 352 at

approxi mately 5,200 psi of injection pressure thereby conpletely 8i3EP pgos
the shell or netgggodadii or 352 fromthe bul geand-roll of the ?@ﬁﬁgpﬁ@flace
317 to the gently curved indentations of vortex generating neans ;1
crown, 311 and 312, as well as underside vortex generator 315. After the.
nol d ‘cavity beconmes conpletely filled with liquid acrylic, the injection
gate cl oses, upoFigweisch a\center gent deeticarfcbnystadhtaltoecefal metgl gfell embodinient pk
acconpl i shed while finished product gaff club wood head 300 renains inside
the nol di ng thiosreienginvénition shbeing @haciykripssravitieo efetal shélbormastedo for denability.
substantially reduced. At this point, the nold housing nay be opened to

reveal conpl et edrgglel1064 HReMRPERAAEICAIRNVEtikindsUH @b tsteapoithl needlaheltl | Oy
shell or exterior 352 nolded conplete with solid body acrylic interior 354

cont ai ned t-Qﬁ{b%thnenirbﬁhéip%sémmeﬂfi&g%mrigsuntme s6IRMBYAG Shtbrice Withiney mewl d f or
further gentle cooling processes. Figure |2 shows a perspective view of a

nore stream | ne ‘ d head nolded entirely froma polymeric
mat eri al suéhggégeg%}%’/#ékﬂ%ﬁﬁgt hocryl ate, or acrylic, golf club wdod head

400, featuring OLA 5 Peh Rl AT CABL AL KU IABMANRN! BpiciRO el 401

represented as a nden i on enbedded 1 nto crown 409 of b woo

head 400; with the. two.sol . ' t : . o in-
core or unadPdr b rigeracierraa T e isEl SEAPTENnS Rt St 1

Al so shown are ¢crestline 410, strjking fac 7 | 408, and toe 406,
which is notPre ﬁé’éﬁ‘%ﬁ"ﬁ”‘é‘?ﬁe g*’\eé’ﬁ%a%ﬁ’é‘g%élrg"r”é.dg%i - 9 SEP 200 WD

OU 32276 PCT/ US99/ 28071, Fi gﬁ‘re 13 shows % bottom ﬁet‘bSﬁect%ﬁ Vi eewan the
gol f club wood hé‘@&"ﬁﬂ%l)isetf t PRrSRECHIRYEMY G REE(PT RGCPHE LY TRBPESEE bot t om
vortex generators 404 and 405 in sol e-or underside 416 represented as

i ndent at i ongnentiemyill otsinglesirawn vipren IEPRETIST ARfl ROSPHAFNBTII TP vor t ex
generator 401 indicated through the clear acrylic club d head 400.,
Figure 14 shows &iguer tdimadatioperien view ¢f %-Weéﬁ“%?@cbgdmeﬂégg e RERIATHRE 2B 0
depicted in Figures 12-13 illustrating the taws of fluid dynamcs in

physi cs wherwthm sihgle ceawneortgngenssrerans typ selagersraterse and dynanic stability
of fluid. air are dramatized as golf club wood head 400 npves on an arcuate
gol f downswi ng pFigues 14 kaviatipnt blen vew olip prefrired fembedineany of theprasant inyaptigh aj r
at the | eading edge or striking surface 407 converting the static stability
into dynam cwith @bihgleicyowr vairtek pendrdter @iddes sole geckritor showing airfloscpastthear ound,
and as depicted as air flow Intake 417 in this figure, under the golf club
wood head 40hdersfdard¥iseig ofithet disf ciub idichead.boundary | ayer of air which is
abruptly interrupted at the very beginning of the indentations of sole or
bottom vortex gemgfiaé 95 % Hop phirliddd6r d prefatredlednbsdimeaidfibe plesentt adhtinn witlye
or striking surface 407 therein creating a significant vacuum of now faster
novi ng air IcPdwih Jonex demdriksr @id thalsble h@afbm}@mr%emcax fs6tHeQ4p and

- 405; redi rgé:ﬁ%r}a'ctmr@ nmor egr apidly novi ng%gi r rearwardly thoFtth(vgh bot?\ vort ex

generators 4 Sl Wikd #dag. open. tenminal ends 418 and 419 at the
back of gol fgérﬁgg%% head 400, keeping in mnd, and nmast inportantly,

that as a direct h 10 L) o WBE v oYl otk BENE RResadndeagbn OF
the club head bofﬁgdkc')sférf%%e\(}é:vé acgse %ﬁﬁ',’g&ygéneréﬁ%és 40§‘§nd 205; t'’he
air boundary | ayer .ig disrupted all . , f&%
creating a vf’?c‘t“XJéﬁ on&ﬂ% Phuam O aneﬂg‘l&]@g{?}‘“%ﬁ‘r&&{g@eﬁgﬁg i gﬂh%r%:%?r?‘ e veery
begi nning of the jndentations in vortex . 21 - 9 SEP 204 WO 001 32276
PCT/ US99/ 280%°g vortices. . | |
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~generators 404 and 405 located just behind the | eading edge. or striking
surface 407 arid continuing across the vortex fines flaring tomanﬂg Qﬂeghpe

406 and heel 408, causing a continuous increase of air novenent info an

t hrough bot h vor iW@{/g@&iGer at ors 404 and. 405 - with the great estPCaVisos2a8eliest
movi ng air. passing opt the rearward open termnal ends 418 and 4. 19,

thereby creating the maxinumof |ift and thrust,.after which the static

stability of air returns. Figyre, [s a.to llan view of the sanme club
head, golf club wood head 400%&%?‘%?11 4"@”&’88?5{%‘% ‘?a'ﬁwif‘ﬁsgur es 12-13 wherein
the forces and monents of the stati abi it nd dynam c_st abi] i. (o)
fluid ore depict Eafeér§1968|'»’f9“6?5db"5"\'/%@§ Aot Jﬁ%&w%\ﬂwn%%%*rf"s{: "5%.8’6‘8%%;%%@
down swi ng plane, indicating the disruption of the static, stability of air
at the | eadithgPesgs iyentan vRgrig °'99!frcﬂ“§c"‘é°° °débd§/%ﬁ°t"??éwlﬂh veSPEEY ¢
stability into pressurized dynamc stability._forcing the f| Lﬂi d air

nol ecul es argeoattaandositipnsd nagwal &9 the|syrikingfage I%eF‘SH‘GV\]/th@tYQQBIFCPBH"B‘# hegf,
golf club wood head 40.0, form ng at the surface a boundary |ayer of intake
air 417 whi 30 inlentsiiangt end devs detpling) thetlogatien phthe VBBt gaferriodf 3©chd 14 as
indentation of the large, single vortex generator 40l |ocated just behind
t he | eadi ng fetige: overalt iehdgthngresQFGioehes paveratinvidths ere Q. hinshes; beight ofitee B
vacuum of now faster noving air drawn into the depth of the crown vortex
gener at or 40from uAdérsige 26 Rycrefttinen®0 B 1r4pinches. novi ng air rearwardly out the
open termnal end 420 at the back of the golf club wood head 400, once
.agai n realizing Fgss 2 shew drogiblasiond| Ria df kiee ghitfrahat woashedd S8Fwhenein sirikinat i ¢
flare outwardly toward the- toe 406 and heeld408 of the very substantially

' v-shaped si nglg 2 i;QWBwM M fuli¥iege Nk Benedddrs dr hledictioRoLIeled V4 bayew shewn
di srupted all along the v-shaped flare outwardly, again creating a virtual

22 9 SEF’:&%%%E\AQ;Q r%%%‘é,ﬁ AP&I(eLm@Aaﬁéﬁzanaﬁfntdswwsmvemwm REMYES t ex

generation fromthe ver egi nning of the single crown indentation

centrally | O?@%oelgee% E% fs £F/8 |Rg¥etspx‘?nde‘?§&g TW|eRGHS £B856 iHchkd; BlerdiUhdigiteroatd 7 and

conti nui ng acr 0ss vortex fines extending toward the toe 406 and heel

408 of gol f gl ub 'Méjtorkﬁggn 4%%%@91%@%%9&%&%& Wﬂ&%ﬂ% 9Rdér§]9éh g@&ed

ai r novenent "TT0 and t roug crown vortex generator 401 wth t

greatest and t iidJ4. moving air passing out the open term nal end at
t he back of Efg?'?“ec%’g ]\'A{')&/o'agﬁeéad 400, thereby creating the maxi mumof |ift

dth t, aft ,whi gh, t tati tabi lit [
nend pi an vi cw era S eRSet PR LRGPP ety Bl b S B i BRI RS,

t t t 451 | ted..nt t 459 '

Vor ox Goner SIDH S5 SERHRST REEHENTI B [ ndBPT ORGP R

particul ar enbodi nent of aI . putter Eel ub ,head 450, there is ghs cond tvovrtex
generat or 450lPyEaved! galf FHR wogf Need tepgtRrfras the oHtv IO RAMER e BT MU Ex

| ocations is simlar in nature{ but not limted to the various 4
confi gur at i ofresr2AterbesPerat&eald g Wednches: vemi vadihfieasback20 4 9 club e
figures, Indicating a gotf club putter head 450 noving on an arcuate golf
downswi ng pl amed SRitb thedeasing edge chetridag faspridrs 2,728 inshas shaidtme! qagh 4108y
467 the golf club putter head 450 noves .t hrough, converting static -
stability i nvortergessmtaroethddyiation ¢) sndBRIat the crowiline AQt(there jost tetrsy whigh lum of -
lift and thrust, therefore creating the maxi numforward force focus, and
finally the ropbtoximodély tHeeesteati gradgityatbigblf thubefood diead 60)cie OtATE imuble$, fokind
putter head. 450 has passed through it as heretofore described extensively:
In Figures 14e@wdrdhRowliddiack 2070 bperitepainalgel 28e view of the golf club
putter head 450 illustrating two vortex generators 45 and 452 |ocated .in
the top or crown surface, with only a single, |large 23 ' 9 SEP 2004

14



WD 00/ 32276 PCT/ US99/ 28071 vortex generator 455 |located in the so_lg P 2004
under si de 466. T%50Q52§;6erred enbodi ment illustrates the fact that™although
a putter generally noVés at a dramatically slower speed than a rarogkobygoer of
golf club, such a putter design will still take very substantial advantage
of the nmultiple vortex generator configuration. Al though in the foregoing

det ail ed descript] Lpvent i fe| ‘ r.ef erence
to various specﬂg}'g&é%gﬁﬁg%%g pl?ﬁvﬁgg o'?o. %ﬁkﬁgﬁs‘b@tﬂﬁggé Ibutaﬂ[?'l gtﬁ%égftﬁ%:at i ons
and alteratiagns.in,the structure. and arrangenent of those enbedi ot her
fhan t hose URBBIE Ry Rbllie Sbin e ar FREG e son RV R L gadls ed”
in the art and that such ifications and.alterations ore tq.be .considered.
hs wi thin (RECHURETS CoRErBen o e SRR Rars el o B Sy Gisa iR Y g
claimed is: 1. A golf club head conprising; - .a c|ub body; - said club body
havi ng a bafortexgseFtaP duganigten 14 nadsths bé’gf"f“a‘gé?e L&'jt'%éreg%?efj‘é%'g‘,'f’ea rear
surface, a heel surface, and an underside surface, - at |eagt _one vortex
gener at i ng dimansioning/is g§ faloyemvese!l dangth ?fdh%EF‘éﬁWﬁ“Pa?fﬁ e RofAr 5 arR PSS d8Pabl e
of inducing a force against. the club head surface wherein each vortex
gener at i ng wigtiref thoeedasidags fiom tbaiending edgreofstriking fagrd! 1tedhe svtgenastpfgrces,
extend rearwardly fromjust behind a plane containing the ball striking 10
surface; - oftopertstirahend?? corsistant wisk thromemat bady cantawsis 2.7 Stitghesrvddih Sur f ace
which flares outwardly toward the heel and toe surfaces as it extends |
t owar ds t heurrdesideobrtex generator or indentotion 16 at the crown apex point 32, or the-apex of

crown 19 of golf club wood head 50 is 1.250 inches, and the depth of vortex generator or

indentation 15 at the same crown apex point 32 is 0.225 inches; the leading edge or

crestline 30 of striking face 17 to the crow‘ﬁ_ apex point 32 is approximately 1.00 inches.

Figures 1 tﬁrough 4 lllustrate the preferred locations, depths, and dimensions of the

five vortex generators or indentations as incorporated into one preferred configuration of

the present invention, in this case a No. wood or driver and such a configuration is

especially preferred when the qoff club wood head is constructed in solid body form with a

resinous compound such as ccryﬁc's,' or acrylic based polymers. These dimensions, depths, -

and locations of the vortex generators may vary; nonetheless the Inventive concept

disclosed herein may be odqp’téd to hollow bodied designs such as steel, composite

graphite, lightweight aluminum alloys, as-well as to-other recently discovered and/or applied

spcce age materials. Minute shrinkage occurring during the manufacturing process should

‘not be a design problem, even when molds are made to the dimensions given herein. The
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~the club head body and having an open terminal end adjacent the rear
surface of the club head body and is dinensioned to produce net _l{ f am
thrust during a @@l 256 swing; - at |east one of the vortex generating
means in the underside surface is |ocated substantially centrapéyu§RLYEEN
the heel and toe surfaces and the vortex generating neans flares outwardly
toward the heel and toe surfaces as it extends towards the rear surface of

the club head body and having an open terninal end 20 . ace rear
surface of Prepenténvaptioneaay B%ﬁ‘ﬁ?”é‘ﬁﬁptﬁgt"cﬁ%lﬁ% i”??ﬁ%&"et“én%‘ﬁfgg{@?' P%Fé ?aﬁﬁcyand
thrust during a golf swing; - and each of the vortex generatin ns in
the crown andiot feoublevaoss g%}’célﬁ’ﬁ thechles. 4089 Sut98 xR YRPrATSE C?r%"g?a h al ong
their respective | engths; 25 9 SEP 2004 whereby the aerodynam c forces
creat ed by diche rodifietioger sheamiiiglevedgrgenaratdisysterdwn and the underside is
substantially v-shaped. 2. The golf club according to Claim1 wherein at
| east one vort eligureiSeshaws ngerspamize Yiew pheolicgidvmoddhendSdshaving(ofiyhe PiaNed. s
3. The golf club head.according to Claim1 wherein the golf club head has
an out er melealensitf ke @owinils ohdtdents cqmiaining eattexigeheraters hit, d2i b apdil 4 sienpc
insert adapted to fit within the outer netal shell. 4. The golf club head
accordi ng e &dtéi perithetdn ofttieciolficlub waeeldwetd B6. made .from acrylic. 10 5. The
gol f club head according to Caim3 wherein there is at | east one vortex
Figure 6 illustrates the harmonlous harnessing of the aerodynamic forces acting on
" . golf club wood head 50 during @ down swing. From thé top of an arcuate down swing of a
| golf club wood head 50, the striking face 17 of golf club wood head.50 exerts pressure
(schematically indicated) on the stability of static air 24, directing the upper flow of air 21
over crown 19, the central flow of air 22 around toe 16, and the lower flow of air 23
properly around the golf club wood head 50.
As the up.per flow of alr 21 begins to pass over the two crown vortex generators 11
and 12, a vacuum is created. The upper flow of alr 21 is drawn into crown vortex
generators or indentations 11 and 12 by this vacuum, codsing the flow of upper air 21 to
‘move at a faster rate of speed than the c_!ub head, and it directs the accelerdted air flow
out the open terminal ends 28 of the crown vortex generators or fnd_entations 1 Aan.d 12 at
the rear 20 of golf club wood heod 50. The underside vortex generator or indentation 15
 draws the lower flow of air 23 into underside vortex genefator or indentation 13 bymedns ,

of @ vacuum, accelercte§ the air to a speed greater than that of club head wood head 50 -

and then forces the lower flow of air 23 out the open terminal end 28. The two toe v.d"rt‘ex
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~genérating nmeans positioned in the toe surface. 6. The golf club head
according to Claiml wherein there are at |east two vortex generatin ans
positioned in the crown surface. 7. The golf club head accordi ngQ(§E%§&m 1
wherein there i s"O83%¥3¢t ex generating is nmeans positioned in pbeygisgssi de
surface. 8. A golf club wood head conprising; - a club head body conpri.sing
an interior solid body insert and an outer netal shell adapted to fit and

retain the solid body jnsert; - said club head body having a ball striking
surface, a BPRRRFCSAFReatatignt b%“‘?%@ﬁf“l“é &e &qtbég?gégﬁ?‘%/%&%f’“@' ﬁ'é’é’ltggurface,
and an underside surface with at |east one of said rf% ES cont ai ni ng at
| east one v6PRtekalEREPAIMAJONEAIRS SRBYPIRG % IHERTANPNE Ut 97 S aBPBEFR AT LSS
configuration caggbl e of inducing a force against the club head surface
wher ei n t heohthe|clased tegminal endselé Gemdr A thigonefargesgenerators osiagentgliens e nds
rearwardly from just behind a plane containing the ball striking surface -
and has an epéh4taesiditiongl pressuredeifreatedin theareaeficlasgd tegeinabendsiid @0 - sai d
outer metal shell being outfitted with at |east one opening for defining
sai d at | eaFhomnmlditontiduteqs ferestfiniermishihe balsnce gfthd fangbiddfotses yAn inwerdly
substantially filling the interior of the outer netal shell while
accommodat i agtidgerattehdsas tcoonter paienige tefard forgest dreated nibeg thpshaft atdunting
nmeans. 9. The golf club head according to Claim8 in which the solid body
insert is area29 and heel 18 areas during the golf down swing producing a truer and straighter

swing. This phenomena is espec'iqllf effective when used in combination with the

cccele}ated air flows 21, 22 and 23 drawn into vortex generatdrs or indentations 11, 12,

13,14 and 15 which are sufficient enough to produce a net forward thrust greater than
wind resistance and drag around the golf club wbod,head 50 body.

it should be noted that upper flow of air 21, central flow of air 23 and lower flow of '

" air 23 dre all gently curving in nature, much like the configuration of gently curing air that
passes over the gently curving surfaces of an airplane wing which is able to create a net lift
and thrust when properly angled. In a similar manner, these air flow streams along the
crown 19, toe 16 and underside or sole 26 are gently curving and create net lift and thrust -
on golf club wood head 50 to ‘produce a faster swing such that a gdtfer needs much less

 effort to strike the ball than ever before.
Figure 7 and 8 illustrate the preferréd locations of the vortex generators or

indentations as incorpotated into additional preferred configurations of the present

invention in its simplified expression to accommodate smaller, 'higher-llof.tedv and more
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~made fromeither acrylic or other polyneric substance. 10 10. The gold club
head according to Caim8 in which the outer netal shell is nmade §rggm fipgh

strength titani utYQ¥38376or other metal alloy. 27 PCT/US99/28071
AF. A . AH A A AE. AGE. Al f . Ay. AS. Ae. A@Q A A

Y. Aly. AE. A2. A@. Ae. Au, , . A yI A3 Ay. Au. A, %A@/oA' Auf | u*otCa}xrngb]X]ca] ca] ca

U ca] cal] C?\}r%%disgcbé@gcgh Ctﬁla sx.?]:ls?o%]c %a]preer(w:t"%lwen ion, oUe] es?«lnqg]lyc Ra] cRa] ¢

aJcaJca] ca

Go@ R' " #o######HES~Y T 0i, cN ca calc . cal ca
ca] ca] ca?J] Jafipigines; ﬁ'&]’%’é]e ]’%8]%4? %‘é‘ﬂ%“é’ﬁ ?flﬁ]‘ﬁ%]c’?gr Aeharlrakereal ol
$\U& ' 8) A M *xx%x ] 222! 2| 2E6J6\W\6r 7c/78p88yt o] e C ca] ca] ca] ca
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ajcalJcalcal 8/9]99+::::::

<1/<<L<<L<xw¢giwsoom@r®9m1aﬂm&e@mca\vaé%ar@aq tafhedlersyrarie s55e¥)5ea] ca] ca]
ca]ca]ca]ca]cal] ca]cal] ca] ca] ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]cal =A A{A
A( Bi BBBCDYDD&efRd&E- FFFGG* G6 GEGGGQHHH

I 11 IXJI| w nmhc”YU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]j
ca] ca] ca] ca] ca] Eijucal shdvwead pekpaticajieabigoi lbwadddged 701l S Mok
QUITTUI4TTXZXX{ vpkf a\ WJ] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
Ul ca] cal] cadiera¢raabtimkcedvand®,abe &4, (m']d(sa]e(m].:odﬂrﬁéd Zé&kontaining vortex generators

YhYu[ {[[[[?] _obubbbbbblLcccXee

fKf fhhoi i 141, I8-aAd@i5chidid 66d 6mbedtidhi eaxhmahe alresparmea]t el codiciltoadaiiead] ca] c
a) cal] caj caU] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca! kk3l t | mymm&n+nnnof o0&
P, POPEPTPST &Y, Bhlkd Ericninsisfekiibe 20 QdtkidMht & 87, GaliGadfe @k ca] caV] ca] ca] ca] ca] ca] ca
~ U] ca] ca] cay caU] ca] cal ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! uu?vvvvw

W Wi xxz| P| Z~" hauta 8 shdls a];eaceptme(ewf sngauLeaheaa Q@Iuga}oca]gee]&ﬁd&%] cal c

a] cal] cal ca“]“ca] ca] cal.ca] ca] ca] ca] ca] ca caU] ca] cal] ca] ca] ca] ca]ca] ca

[ rFLYet S0t shaaplid ol ol cobo beAl Caliakeok SeAULcath Rl Al ckiabaal oal oal

8- ~0+1<7K} nm é} salral srdcel nalaalaabaat ol oal saheakral alrakenl srlsspl o2l

53@5%53?&@ 55 ) 5 945 6 oAl a b o el o
el e e et L T B 1O D G e
10 &10%&: () ‘%W’T é‘c'é'é V‘l‘?ﬁ%«i‘(e)@j’{sé NbeB D [F&“}‘% 1 BoKR 3"5}' °F‘]a.5h"Q |

10% u& ()-F.10% u& () 10% u& ()- ¥%B10% u& ()-*oqrstbC

GlO%& () - 3%40%& ()- 10-u 10-u 10-u, 810% u& () -

010% u&' ()-0!10% u& %) M- =!I D 310%& () | Y@L0YE () - G 10b 10b

10bL9" 10%& () - |F;§n'rg m]d@_f(o lov@'@jﬂ%ﬁ&o‘@orm@j[/mmcs as expressed in Fagureéofthe

present invent:qn, the harmonious harmessing of aerodynamic forces acting positively on
such a designed golf club during an accurate golf downswing; -

Yet another preferred embcdiment is shown in Figures 9 to 11 wherein a solid body
acry]ic iaterioc which is particularly adept at quicldy'storing' and re]ensing potential energy

during q golf ball strike, is combined with the durability and scratch resistance of metal and
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9109%& ()- S10%& ()- 109& ()-3$f10%& ()- GLOY& ()-0@ R'"#g#dEnbC
10@! 10%&' ( retol ofldJ¥EFighire 9 SHEOY®' depter ErodddUidn) of o R¥SVdId-tread 300 which
S109&' () - Sg#########H~ @ 103986109 ()-S F10%& ()-!9%d0%& ()- 10 10

extends from shaft mounting area 329 to toe 316, Golf club wood head 300 is a two piece '
construction consisting of shell or metal exterior 352 and solid body acrylic interior 354, in
this particular configuration, two vortex generators are implemented in crown 319, crown
‘vortex generators 311 and 312. In the sole or underside 326, there is imp.lemenféd only
one underside vortex generator 315,
Figure 10 shows back or rear 326 of golf club wood head 300, as well as crestline

.330, striking face 317 and rt further illustrates the open terminal end 328 of underside
vortex generator 315. |

Figure 11 illustrates the construction of shell or metal exterior 352 which is outfitted
with crown vortex genekctor openings 361 and 362 in crown 319, as well as underside
vartex generator opening 365 lecated in underside or rear 316. Also provided in shell or

" metal exterior 352 is a'striking face opening 367. Golf club wood'heéd 300 is also
conventional in nature and is provided with heel 318 and back or rear 320,

It Is anticipated that shell or metal exterior 352 is made from a high strength metal .
alloy such as a steel, t'rtoniurﬁ or q‘u'rh'inum alloy or a graphite compound. The acrylic
insert 352 thus completely fills the interior of shell or metal exterior 352, yet cccommeodates

the openings of the vortex generating means as shown in Figure 12.
The assembly of the golf clubvwoo'd. head with a metal exterior occurs as follows.

First, the shell or metal exterior 352 snaps Into one side of a farge liquid or air codle'd' mold

which is cut spec'rﬁcolly to occomm'odcté the shell or metal é,xterior 352. Then both sides
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':'LéO%IK' ()-9% T10%0& () -sGLOYE () -1112! 2| 2E6GEH6I 6) K@ 10-u
-u&9s10% u&' ()-!"10%CuCu& ()- '10% u& ()-Fs$y10% u& ()-g 310% u& () -
100 6J ev\ﬁcG@Q)Wplmosﬂ)“?@g%‘jmﬂﬁ%'&p@e}yg encagsulcti?\g shem)or grgne’m}ext%rlijor 3%&, 100
&F10% (& ()-!&F10% L& () - &F10% & (2 -Y¥810% & () - 10-uc778p88! 9| 9dE4AK@ 10,y
10% & () - &lafteesvsich p-gal iB1tbednserioy of theypdd ppengleltversagthe)apesicses @ yre| 99+: : : :
<dE4AK@ 10& 10% & ()-4SsSMLO% & ()- 1"10% & ()-S s!'10% & ()- LS '
10% & () - SFIt&ERpoBly( It-onewof dacvortex lg@ierating means openings. It is through this gate that
moften acrylic is shot into the shell or metal exterior _35-2 at approximately 5,200 psi of
injédion pressure thereby Eomple’tely filling the shell or metal exterior 352 from the bulge-
and-roll of the striking face 317 to the gently curved indentations of vortex generating
means in the crown, 311 and 312, as well as underside vortex generator 315. Afterthe.
moald cavity becomes completely filled with liquid acrylic, the injection gate closes, upon
which very gentle and gradual cooling of the mold is accomplished while finished product
golf club woed h.ec'd 300 remains inside the molding housiﬁg until the core temperature of
the mold is very substantidlly reduced. At this point, the nﬂold’ housing may Be opened to
reveal completed golf club wood head 300 with a high strength metal alloy shell or exterior
"~ 352 molded complet'evwith solid body acrylic interior 854 contained therein. The finished
product is then removed from the mold for further gentle cooling processes.
Figure 12 shows a perspective view of o‘more streamlined golf club wood head
molded entirely from a polymeric material such as polyrﬁe‘thy\ me’thcf:rylate, or acrylic, goif
club wood head 400, featuring now a single very substantial v-shaped vortex generator 401
represented as an indentation embedded into crown 409 of golf club wood head 400, with
the two sole or bottom vortex generators 404 and 405 in sole or underside 416 indicated
through the clear acrylic club head body. Also shown are crestline 41 0, striking face 407,

heel 408, and toe 406, which is not provided with any vortex generd’torﬁ.

20



1,GL0% & ()-%0% & ()- 10" 10" .10°y910% & ()-0 10% & ()- f.10% & ()-

<<X===T>>dEbC5 1 10% & ()- !10% & ()-S 10% & ()- 10% & ()-10% & () sgp 2004
% f 10% & () - >>B?22 c5

1S&y10% & () - 321096 F10% & ()- 4! 10% & ()-110% & () - PCT/US99/28071
10% & () - _@A+A. A AOALA=AxnbC5 1, &410% u& ()- 10" 10° :
10" 810% & ()- !1S10% & ()-3:110% & ()- , 10% & ()-=A_A{ AA( Bi BB ?nbC5

10% u&' () - ! A1Q% ‘() - 10% u& ()-. 10% u& () | . .
0% U e () TR PR RN bARBr osetite B <bhitoog st gepicted
& 10% - & () -Z&.10% u& () -2 ‘ .

10% a2 () - SRHSIATReR Mot pesol iRl BRI 4P e o

= 110% ud &%‘&erside 416 represented as indentations embedded therein, with the single crown or top

| vortex generator 401indicated th-rough the clear acrylic club wood head 400.

Figure 14 shbws' a bottom perspective view of the golf cfub wood head 400 depicted
in Figures 12-13 illustrating the laws of fluid dynamics in physics wherein the forces and
moments of the static and dynamic stabilﬁy of fluid air are dramatized as golf club wood
head 400 moves on an arcuate golf downswing plane, shéwing the disruption of the étatic
stability of air at the leading edge' t;r sfriking surface 407 converting the static stability into
dyn\dmic stability, forcing the préssurized fluld air molecules around, and os deplcted as air
flow Infa,ke 417 in.thls ﬁgLJre, under the golf club woo.d héad 400, forming at the surfacea
bouhdary layer of air which is abruptly interrupted at the very begin'niné of the indentations
of sole or bottom vortex generators 404 and 405 located just behind the leading edge or
striking surface 407 thérein creating a signiﬂ?:ant vacuum of now qut.er‘movin_g air drawn .,
.in‘to the depths of both sole vortex generators 404 and 405, redire&ing the more rapidly
.moving -air revorwcrdly though both vortex generators 404 and 4035 and out the open.
terminal ends 418 and 419 at the back of goff club woo.d head 400, keeping in mind, and
most imporfcdntly, that as a direct result of the flare outwo'rdly toward the toe and héel of
the club head body 400 of the v-shaped vﬁrtex generators 404 and 405, the air boundary
layet" is disrupted all alpng the flare outwardly, théreby creating 6 virtual continuum of |

. vacuum or vortex generation from the very beginning of the indentations in vortex .
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fgﬂ%hﬂéwmf@ c}cg%{g é%‘g? 1?;{%&% ) 0%0 206 and heel 408, causing @ |
;ﬁm;%%gﬁgae%%a&mgﬁmm%@b 0 AOS KT
" with the greatest and fastest moving air passing out the rearward open terminql ends 418
and 419, thereby creating the maximum of lift and thrust,.after which the static stability of
air returns. |
Figure l14isa top plan view of the same club hécd, golf cluE wood head 400 thch
.is depicted in Figures 12-13 wherein the forces and rhém.ents of the static stability and
dynamic stability of fluid are depictéd as golf club wood head 400-moving on an crchate
golf dqwn swing plane, indicating the disruption of the static stability of air at the -lecding
edge or striking surface 407, converting the static stability into pressurized dynamic stob'ility,
forcing the fluid air molecules around and, most especially, over the crown 409 or top of
the golf club wood head 400, forming at the surface a boundary layer of intake air a7
which is abruptly disrupted at the very beginnih’g of the Indentation of the large, ~single
vortex genergtor 401 located Just behind the leodmg edge or striking surface 407, or face,
therein crectmg a vacuum of now fcs'ter moving air drawn into the depth of the crown
vortex generator 401, redirectirig the more rapidly moving alr rearwardly out the open
terminal end 420 at the back of the golf club wood head 400, once .ugcir‘\lreo'lizing mdst
imponcntly, that the _di’r;ecf‘ result of the dramatic flare Sutwqrdly toward the toe 406 and
Eee|408 of the very substantially v-shaped single crown vortex generator 401, the air

boundary layer is disruptéd all along the v-shaped flare outwardly, again creating @ virtual
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continuing across the vortex lines extending toward the toe 406 and heel 408 of golf clu.b
*. wood head 400 and again causing a continuum of increased air movement into and
through‘the crown vortex generatér-401 with the greatest and most rapidly njoﬁné air
passing out the open terminal end at the back of golf club wood head 400, thereby
 creating the maximum of lift and thrust, ﬁftér which the static stability of air returns.

- Figure 16 is an end plan view of a more streomlinéd golf club putter head 450
hcv‘ing-at least one vortex generator 451 located in the top or crown 459, and one vortex
generator 435 located in the sole or underside 466. In th}s particular embodiment ofa
puttér club head 450, thére is a second vortex 'generctor-452:[occ’ted in the top or crown

‘459, - This embodiment of vortex locations Is similar in notﬁré, but not limited to the various
configuration of vortex generating rﬁeans presented thus far in various figures, indicating a
golf ¢lub putter head 450 moving on an arcuate golf downswing plane and Indicating the
aerodynamic response of the intake air 467 t'he golf club putter head '456'movesvthrough, _
conQerting static stability into pressurized dynamic stability, utilization of the maximum of ift
and thrust, therefore creoting the maximum fcm@rd force focus, and finally the return of

| the static stability of air once the golf club pﬁt@er heﬁd, 450 has passed through it as
~ heretofore described extensively in Figures 14 and 15. " _ |
F'i‘gul;e 17 Is a perspective view of the golf club putter head 450 illustrating two

vortex generators 451 and 452 located in the top or crown surface, with only a single, large
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Although in the foregoing detailed descnptlon the present invention has been

described by reference to various specific embodiments, it is to be understood that -
modifications and alterations in the structure and arrongeﬁent of those embediments
other than those spec'rficclfy set forth herein may be ochievéd by those skilled in the ort and
“that such modifications and alterations are to be considered as within the overall scope of

this invention.
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1 A golf club head comprising;
- a club body;
- said club body having a ball striking surface, a crown surface, a toe
5  surface, a rear surface, a heel surface, and an underside surface;

- at least one vortex generating means having a gently curving aerodynamic
configuration capable of inducing a force against the club head surface wherein
each vortex generating means located within each of the crown and underside
surfaces, extend rearwardly from just behind a plane containing the ball striking

10 surface;

- at least one of the vortex generating means in the crown surface which
flares outwardly toward the heel and toe surfaces as it extends towards the rear of
the club head body and having an open terminal end adjacent the rear surface of
the club head body and is dimensioned to produce net lift and thrust during a golf

15 swing;
- at least one of the vortex generating means in the underside surface is
located substantially centrally between the heel and toe surfaces and the vortex
‘ generating means flares outwardly toward the heel and toe surfaces as it extends
towards the rear surface of the club head body and having an open terminal end
| 20  adjacent the rear surface of the club head body and is dimensioned to produce
net lift and thrust during a golf swing;

- and each of the vortex generating means in the crown and the underside

surfaces are substantially equal in depth along their respective lengths;
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the crown and the underside is substantially v-shaped.
2. The goilf club according to Claim 1 wherein at least one vortex generating
means in the crown is substantially v-shaped.
5 3. The golf club head according to Claim 1 wherein the golf club head has an
outer metal shell and is further provided with an interior polymeric insert
adapted to fit within the outer metal shell.
4. The golf club head according to Claim 3 in which the insert is made from
acrylic.
10 5. The golf club head according to Claim 3 wherein there is at least one vortex
generating means positioned in the toe surface.
6.  The golf club head according to Claim 1 wherein there are at least two vortex
generating means positioned in the crown surface.
7.  The golf club head according to Claim 1 wherein there is one vortex generating
15 means positioned in the underside surface.
8. A golf club wood head comprising;
- a club head body comprising an interior solid body insert and an
outer metal shell adapted to fit and retain the solid body insert;
- said club head body having a ball striking surface, a crown surface, a toe
20 surface, a rear surface, a heel surface, and an underside surface with at
least one of said surfaces containing at least one vortex generating means

having a gently curving aerodynamic configuration capable of inducing a force

against the club head surface wherein the at least one vortex generating means
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defining said at least one vortex generating means;

5 - said solid body insert substantially filling the interior of the outer metal
shell while accommodating the at least one opening defining the vortex
generating means.

9. The golf club head according to Claim 8 in which the solid body insert is
made from either acrylic or other polymeric substance.

10 10. The gold club head according to Claim 8 in which the outer metal shell is

made from high strength titanium alloy or other metal alloy.
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